Let / be an automorphism of order 2 on a field F and let K be the fixed field of /. For each x in F, we denote f(x) by x. If A -(α^ ) is a matrix over F, let A* = (b^) where b i3 -= αjj. A matrix M is called Hermitian (skew-Hermitian) provided M* = M(M* = -Λf).
Taussky and Zassenhaus [1] have shown that for each square matrix over a field, there exists a nonsingular symmetric matrix which transforms the given matrix into its transpose. Our main result is THEOREM 1. Suppose F is an infinite field whose characteristic is different from 2. If a matrix A over F is similar to A*, there exists a nonsingular Hermitian matrix Q over F for which QA* -AQ.
We shall utilize the following lemmas in both of which z denotes an element of F which is not in K. 
Proof. If c belongs to F, it is clear that
since ZΦZ. This is the required form since both
The uniqueness of the expression follows from the fact that z does not belong to K.
Lemma 2 implies that there exists a one-to-one correspondence between K and the set of all elements c/c where c = r + z and r ranges over K. If F is infinite, Lemma 1 implies that K is infinite.
Proof of Theorem 1. Suppose PA* -AP with P nonsingular. Since the characteristic of F is not 2, the matrix P can be expressed as the sum of an Hermitian matrix H and a skew-Hermitian matrix S. Hence HA* = AH and it remains to show that H may be chosen nonsingular.
Since ( Proof. Utilizing the same decomposition of P as in the proof of Theorem 1, it is sufficient to show there exists an element c in F such that cP + cP* is nonsingular. For c nonzero, cP + cP* is nonsingular if and only if -c/c is not an eigenvalue of P(P*)~\ Hence let k ly k 2 , , k t be the distinct eigenvalues of P(P*)~ι in F and let
If for each nonzero x in F there exists k in W such that x = kx, then k r belongs to W for all positive integers r since x r = k τ x\ In particular, for the element y mentioned in the hypothesis of the theorem, y = dy for some d in W and hence the elements d\ for 1 î <^ n + 2, all belong to W. Since W contains only t + 1 elements and 0 ΐg t ^ n, it follows that some c in F such that c Φ kc for all k in W: hence c does not belong to K and cP + cP* is nonsingular as required.
As a simple application of Theorem 2, suppose F -GF(p 2s ) with p Φ 2 and let f(x) = x pS for all x in F. By considering a generator of the multiplicative group of F, one may verify the result for matrices over F of order less than p s .
